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CKD 

in Diabetes

ACR ≥2.0 mg/mmol

and / or

eGFR <60 

mL/min/1.73 m2

ACR, albumin to creatinine ratio; CKD, chronic kidney disease; eGFR, estimated 
glomerular filtration rate

CKD in Diabetes:



Stage of Nephropathy:



Care Gap Still Exists for Screening:

Canadian Institute of Health Information – Diabetes Care Gap 2009



Glycemic targets and Glycemic status 

monitoring in CKD patients



Glycemic monitoring and targets in patients with 

diabetes and CKD

• An individualized HbA1c target ranging from <6.5% to 

<8.0% in patients with diabetes and CKD not treated with 

dialysis.

• For patients for whom prevention of complications is the 

key goal, a lower HbA1c target (e.g., <6.5% or <7.0%) 

might be preferred. 

Kidney International 2020 98S1-S115DOI: 

(10.1016/j.kint.2020.06.019) 



Glycemic monitoring and targets in patients 

with diabetes and CKD:

• For those with multiple comorbidities or increased burden 

of hypoglycemia, a higher HbA1c target (e.g., <7.5% or 

<8.0%) might be preferred.

• When the eGFR is <30ml/min/1.73 m², the HbA1c 

measures 0.5% to 1.0% lower than it should, a rule of 

thumb estimate could be to add this amount to the 

measured HbA1c to get an idea of true HbA1c.

Kidney International 2020 98S1-S115DOI: 

(10.1016/j.kint.2020.06.019) 



Frequency of glycated hemoglobin (HbA1c) 

measurement and use of glucose management 

indicator (GMI) in hronic kidney disease (CKD)





Diabetes Management in CKD 

Patients



Comprehensive diabetes and 

CKD management

Patients with diabetes 

and chronic kidney 

disease (CKD) should 

be treated with a 

comprehensive strategy 

to reduce risks of 

kidney disease 

progression and 

cardiovascular disease





Lifestyle Interventions



Lifestyle interventions in patients 

with diabetes and CKD:

• Patients with diabetes and CKD be advised to undertake 

moderate-intensity physical activity for a cumulative 

duration of at least 150 minutes per week, or to a level 

compatible with their cardiovascular and physical 

tolerance

• Maintaining a protein intake of 0.8 g protein/kg 

(weight)/d for those with diabetes and CKD not treated 

with dialysis



Lifestyle interventions in patients 

with diabetes and CKD:

• Sodium intake be <2 g of sodium per day (or <90 mmol of 

sodium per day, or <5 g of sodium chloride per day) in patients 

with diabetes and CKD



DKD Food Pyramid
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Lifestyle interventions in patients 

with diabetes and CKD

Kidney International 2020 98S1-S115DOI: 

(10.1016/j.kint.2020.06.019) 



Smoking cessation

• KDIGO recommends advising patients with diabetes and 

CKD who use tobacco to quit using tobacco products

• Physicians should counsel patients with diabetes and 

CKD to reduce second hand smoke exposure.



Renin–angiotensin system (RAS) blockade:

KDIGO recommends that treatment with an angiotensin-

converting enzyme inhibitor (ACEi) or an angiotensin II 

receptor blocker (ARB) be initiated in patients with diabetes, 

hypertension, and albuminuria, and that these medications be 

titrated to the highest approved dose that is tolerated.

– Use only one agent at a time to block the RAS. The 

combination of an ACEi with an ARB, or the 

combination of an ACEi or ARB with a direct renin 

inhibitor, is potentially harmful.





ACE-inhibitor in Type 1 diabetes with MAU 

Reduces Progression to Clinical Proteinuria

Laffel LM et al. Am J Med 1995;99(5):497-504.

MAU, microalbuminuria
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ARB in Type 2 diabetes with MAU 

reduces progression 

Parving et al. N Engl J Med 2001;345:870-8

MAU, microalbuminuria

Primary endpoint: Time to onset of diabetic nephropathy* (n=590)

*defined by persistent albuminuria in overnight specimens,

with urinary albumin excretion rate <200 μg/min and ≥30% higher than baseline level

Placebo

Irbesartan 
150mg

Irbesartan 
300mg



Finerenone is hypothesized to slow CKD progression by directly 

targeting inflammation and fibrosis

25



Recently, 2 large

clinical trials 

have examined 

the 

cardiovascular 

and kidney

effects of 

finerenone in 

those with T2D 

and albuminuria,

enrolling patients 

with serum 

potassium levels 

less than 4.8

mmol/l at 

screening



Glucose-lowering therapies







Antihyperglycemic Agents and Renal Function

* May be used for cardiorenal benefits in those with clinical CVD, A1C above target and eGFR >30 mL/min/1.73m2 

eGFR (mL/min/1.73 m2): <15 15–29 30–44 ≥ 60
CKD Stage 5 4 3b 1 or 2

Acarbose 

Dapagliflozin

Empagliflozin

Pioglitazone

Use alternative agent
Dose adjustment not requiredDose adjustment required

Canagliflozin* 25 100 mg daily

Caution 

Metformin 

Linagliptin

Sitagliptin 5050 mg daily25 mg daily

Saxagliptin 502.5 mg daily

Alogliptin

Exenatide 

Liraglutide 

Repaglinide 

Gliclazide 

Glyburide 

Alpha-glucosidase

Inhibitors

Glimepiride

Biguanides

DPP-4 

Inhibitors

SGLT2 

Inhibitors

Insulin 

Secretagogues

GLP-1 

Receptor 

Agonists

Insulins

Rosiglitazone
Thiazolidinediones

500-1000 mg daily

Dulaglutide 

50
Exenatide QW 50

Lixisenatide

Fluid retention

45-59
3a

30

45

15

15

30

30
30

15

Do not initiate

30
30 60

60

60
60

60
60

30
60

45

30

15
6030 12.5 mg daily6.25 mg daily

60

30

30 45



Glucose-lowering therapies in patients 

with T2D and CKD

• Glycemic management for patients with T2D and CKD should 

include lifestyle therapy, first-line treatment with both metformin 

and a sodium-glucose cotransporter-2 inhibitor (SGLT2i), and 

additional drug therapy as needed for glycemic control.

• Most patients with T2D, CKD, and eGFR ‡30 ml/min per 1.73 m2 

would benefit from treatment with both metformin and an SGLT2i.

• Patient preferences, comorbidities, eGFR, and cost should guide 

selection of additional drugs to manage glycemia, when needed, with 

glucagon-like peptide-1 receptor agonist (GLP-1 RA) generally 

preferred.



Antihyperglycemic therapies in patients with type 2 

diabetes (T2D) and CKD

Sodium–glucose cotransporter-2 inhibitors (SGLT2i)

• SGLT2i confer significant renoprotective and cardioprotective 

effects in these patients.

• 3 large RCTs (e.g., the Empagliflozin Cardiovascular Outcome 

Event Trial in Type 2 Diabetes Mellitus Patients–Removing 

Excess Glucose [EMPAREG] trial, Canagliflozin cardiovascular 

Assessment Study [CANVAS], and Dapagliflozin Effect on 

Cardiovascular Events [DECLARE-TIMI 58] trial) reporting on 

efficacy for primary cardiovascular outcomes and secondary 

kidney outcomes. 
Kidney International 2020 98S1-S115DOI: 

(10.1016/j.kint.2020.06.019) 



Antihyperglycemic therapies in patients with type 2 diabetes 

(T2D) and CKD

• SGLT2i lower blood glucose levels by inhibiting 

kidney tubular reabsorption of glucose. They also have 

a diuretic effect, as the induced glycosuria leads to 

osmotic diuresis and increased urine output.



SGLT2i reduced rates of ESKD by 37%  and the composite 
kidney outcome of  worsening kidney function/ ESKD by 39%

SGLT2i in T2DM Reduces Renal Outcomes 



Sodium–glucose cotransporter-2 inhibitors (SGLT2i)

KDIGO recommends treating patients with type 2 diabetes (T2D), 

CKD, and an eGFR ‡20 ml/min per 1.73 m2 with an SGLT2i



Glucagon like peptide 1(GLP 1) receptor agonists

• GLP1 receptor agonists are injectable subcutaneous medications that 

stimulate glucose depedent insulin release, decrease glucagon 

secretion, delay gastric empting and supress appetite,the last may 

result in significant weight loss.

• They are fairly potent, generally causing a decrease in HbA1c of 0.5 to 

1.5%.

36



Glucagon like peptide 1(GLP 1) receptor agonists

• The LEADER, SUSTAIN-6,and REWIND studies showed 

significant reduction in CVD mortality with liraglutide, 

semaglutide and dulaglutide respectively,along with reduction 

in the development of severe albuminuria but no effect on 

GFR.

• Neither CVD nor CKD benefits were seen with extended 

release exenatide or lixisenatide.

37



Direct and indirect effect of GLP-1 may mediate 

kidney outcome

38



Glucagon-like peptide-1

receptor agonists (GLP-1 RA)

In patients with T2D and 

CKD who have not 

achieved individualized 

glycemic targets despite 

use of metformin and 

SGLT2i treatment, or 

who are unable to use 

those medications, 

KDIGO recommends a 

long-acting GLP-1 RA



Canvas: adding SGLT2 inhibitors to GLP-1 RA 

Leads to larger reductions in HbA1C, SBP and 

body weight than SGLT2 inhibitor alone



Insulin

• About 30% to 80% of insulin clearance is carried out by the 

kidney. 

• A reduction in GFR results in prolongation of the insulin half-life 

and a need dose adjustment to avoid hypoglycemia.

• All insulin preparations can be used in CKD, but modifications of 

insulin type and dose may be necessary.

• Careful home glucose monitoring is required to adjust insulin 

doses safely. 



Insulin Type Dose
Onset of 

action
Peak Hour Duration of Action

Dose adjustment 

for avoid 

hypoglycemia

long-acting insulin analogs

Glargine Once Daily 2-4 hours after 

injection

does not

have a clear peak

20 - 24 hours No Need

Detemir twice daily 1-3 hours 6-8 hours 18-22 hours No Need

Degludec Once Daily 30–90 min does not

have a clear peak

Over 24 hours No Need

Intermediate-acting insulin

NPH

(neutral protamine Hagedorn) insulin

twice daily 2-4 hours Peak

at 4-10 hours, and lasts for up to 

10-18 hours

8–12 hours

Insulin



Insulin Type Dose
Onset of 

action
Peak Hour Duration of Action

Dose adjustment for 

avoid hypoglycemia

short-acting insulin

Regular 

crystalline 

insulin

Once Daily 30-60 minutes Peaks at 2-3 hours, and 

lasts for 5-8 hours

4 – 6 hours No Need

Rapid acting Insulin

aspart, lispro, 

and glulisine

twice daily about

15 minutes

about 60 minutes 4 hours No Need

Inhaled 

insulin

twice daily 12-15 minutes 50 minutes 2.5-3.0 hours No Need

Insulin



We should use

Although rapid acting insulins are usually injected 

before eating, some patients with stage 4-5 CKD and on 

dialysis may delay gastric emptying, so giving these 

rapid acting insulins after meal may help to match the 

insulin peak with the time of the postprandial blood 

glucose peak.

44



An insulin pump delivers a continuous subcutaneous infusion 

of insulin provides the closest approximation of physiologic 

insulin secretion and potentially can be used in all stages of 

CKD. Rapid acting insulin analogs infused via pump serve as 

basal, bolus and correction of insulin.

45



Closed loop insulin delivery system combine the use of 

an insulin pump and a CGM sensor. The pump and 

sensor are in communication to automatically decrease, 

increase or temporarily stop the delivery of insulin in 

response to the glucose levels.

46



• U-500 regular insulin, U-300 glarine, U-200 degludec, U-200 lispro are 

usually used in patients with severe insulin resistance who require high dose 

insulin and it can be given by subcutaneous injection or in a pump

47
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